Objective To compare the rates of shared decision making (SDM) reported by parents of children with medical complexity (CMC) with the rates of SDM reported by parents of noncomplex children with special health care needs (CSHCN).
high risk for fragmented, episodic care that can precipitate health crises. Little is known, however, about the prevalence and impact of SDM for CMC. 10, 14, 20 The purpose of this study is to compare parent-reported rates of SDM for CMC and noncomplex CSHCN. We hypothesized that CMC would report lower SDM than noncomplex CSHCN and that this difference would persist when comparing children with similar sentinel diagnoses.
Methods
We conducted a cross-sectional analysis of the 2009-2010 National Survey of Children with Special Healthcare Needs (NS-CSHCN), a population-based evaluation of care quality for CSHCN representative of CSHCN nationally and by state. [23] [24] [25] This version of the survey included a revised set of SDM questions felt to capture key elements of SDM with more reliability and validity as reflected by thought leaders and parents of CSHCN through multiple cognitive interviews. 14 Conducted by the National Center for Health Statistics through a randomdigit dialing system of landlines and cell phone numbers, parents with a positive response to at least 1 domain of the CSHCN screener screen into the survey. 26 If multiple children are eligible, 1 child is selected randomly as the focus of the survey.
We examined all 40 242 survey responses from the 2009-2010 NS-CSHCN dataset. After excluding responses missing the SDM composite score (described elsewhere in this article), 39 876 (99.1%) of all surveys were available for analysis.
The primary outcome variable was SDM as assessed by 4 survey items. 27 On a 4-point Likert scale (never, sometimes, usually, or always), each parent reported their frequency for receiving each of the following from their child's medical providers: discussed a range of treatment options, encouraged to ask questions or raise concerns, made it easy to ask questions or raise concerns, and considered and respected family's treatment choices. Positive SDM was defined as parent report of "usually" or "always" on all 4 items. 27 The main predictor variable was CMC, defined in prior studies of the NS-CSHCN as a child meeting all of the following 3 criteria: (1) need for more medical care than usual, (2) positive responses to at least 3 of 4 remaining screener items (increased functional limitations, need for prescription medications, special therapies, or developmental and behavioral treatment), and (3) visits to 2 or more subspecialists in the last 12 months. 16, 19 All children not classified as CMC were classified as noncomplex CSHCN.
Three subgroups of both CMC and noncomplex CSHCN were defined based on the presence of the following sentinel diagnoses: (1) asthma, (2) seizure disorder, or (3) other diagnoses (ie, neither asthma nor seizure disorder), with children with both asthma and seizures represented in both subgroups. These subgroups were chosen for comparison owing to the known positive effects of SDM on health outcomes in noncomplex CSHCN with asthma and the relatively high prevalence of childhood seizure disorder and asthma. 12, 28, 29 Children with seizure disorder account for more than 50% of hospitalizations in children with neurologic impairment, a subgroup of CSHCN known for high health resource use. 30 High hospital resource use could signal poor care quality, including low SDM. Other chronic conditions with known positive outcomes associated with SDM, such as type 1 diabetes, were not prevalent enough in the cohort to warrant separate comparisons and were combined into the "other diagnoses" category. 13 For unadjusted and adjusted analyses, we examined any measurable child characteristics that have been shown in prior studies to be associated with the likelihood of receiving SDM, identification as CMC, or diagnoses of asthma or seizures. Child-and family-level demographic and clinical characteristics assessed included child age, race/ethnicity, maternal education, household language, household income, insurance type, functional limitation, and behavioral comorbidity. Functional limitation was divided into 3 strata (never affected, moderately affected, or a great deal affected) as described in prior studies.
14 Children with epilepsy have increased behavioral comorbidities compared with children without epilepsy. [31] [32] [33] Using previously described patterns of behavioral comorbidities in children with epilepsy, behavioral comorbidity was defined as having 1 or more of: Attention Deficit Hyperactivity Disorder, depression, anxiety, or behavioral disorders such as conduct disorder or oppositional defiant disorder. 31, 32 Health system-level characteristics assessed for each child included family-centered care (FCC) and patient-centered medical home (PCMH), composite measures with detailed methodology presented elsewhere.
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Statistical Analyses
Descriptive statistics for sample characteristics were weighted to reflect US population-level estimates using sampling weights provided by the NS-CSHCN. 27 Weighted categorical percentages were compared across all children (CMC vs noncomplex CSHCN) and across subgroups stratified by sentinel diagnoses (asthma, seizure disorder, other). Bivariate comparisons were assessed with the Student t test for continuous data and with Rao-Scott c 2 test for categorical data. Multiple logistic regression models were generated to assess the relationship between SDM and complexity (CMC vs noncomplex CSHCN) for each sentinel diagnosis. Covariates were selected based on a relative difference of at least 10% in the OR for SDM and complexity (CMC vs noncomplex CSHCN) before versus after adjusting for the covariate. 36 Modeling applied covariates in a stepwise fashion. This included an unadjusted model (model 1) and models adjusted for sociodemographic characteristics (model 2: child age, ethnicity, insurance and parent income, language, education, marital status), behavioral comorbidities (model 3), health provider factors (model 4: FCC), and health system factors (model 5: PCMH). FCC was evaluated before PCMH because FCC is a nested subdomain of PCMH, but is not an anchoring subcomponent of the composite PCMH measure. 27, 37 Owing to previously well-described rates of SDM in noncomplex CSHCN with asthma, and associations between SDM and better asthma outcomes in noncomplex CSHCN with asthma after using an Volume 192 • January 2018 asthma web portal, additional models compared the SDM of each subgroup against noncomplex CSHCN with asthma. 10, 12 All analyses were performed using SAS, Version 9.4 (SAS Institute Inc, Cary, North Carolina) survey procedures. 27 The study was reviewed by the Stanford University Institutional Review Board and deemed exempt.
Results
The sociodemographic and health characteristics of the study population are described in Table I . Compared with noncomplex CSHCN, CMC were slightly younger, more likely to be boys, more likely to have great functional limitations, more likely to have a behavioral comorbidity, and more likely to use health care services. Compared with noncomplex CSHCN families, CMC families were less likely to report receiving FCC and were less likely to report having a PCMH. These differences in sociodemographic and health characteristics persisted for subgroups of all sentinel diagnoses except for sex in the seizure subgroups and FCC in the seizure and other diagnoses subgroups. Table II shows the unadjusted rates of SDM among families of CMC compared with families of noncomplex CSHCN. SDM was less common among families with CMC than among families with NC (60.5% vs 71%; P < .001). This held true within subgroups of CMC and noncomplex CSHCN by diagnoses: asthma (55.8% vs 72.1%; P < .001) and other diagnoses (60.7% vs 70.3%; P < .001) but not seizures (68.5% vs 69.1%; P = .89). Table III shows the unadjusted and adjusted OR for SDM across each subgroup by sentinel condition. CMC were less likely to report SDM when compared with their noncomplex CSHCN counterparts (OR, 0.63; 95% CI, 0.53-0.74). This finding persisted for all CMC subgroups when compared with their respective noncomplex CSHCN subgroups, except for CMC with seizures. CMC with asthma were less likely to report SDM than noncomplex CSHCN with asthma (OR, 0.49; 95% CI, 0.36-0.65), as were CMC with other diagnoses (OR, 0.65; 95% CI, 0.53-0.81). However, CMC with seizures had similar reported SDM compared with noncomplex CSHCN with seizures (OR, 0.98; 95% CI, 0.57-1.67). These patterns in the likelihood of SDM for CMC persisted after a series of adjustments for sociodemographic characteristics (model 2), behavioral comorbidities (model 3), FCC (model 4), and PCMH (model 5).
Additional models compared SDM of each CMC subgroup against noncomplex CSHCN with asthma with the same covariates. For each of the CMC and noncomplex CSHCN subgroups, the Figure shows the unadjusted and adjusted OR for SDM, which closely mirror the observed patterns as described.
Discussion
In this study of a large nationally representative sample, we found that families of CMC experienced lower rates of SDM with medical providers when compared with families of CSHCN without medical complexity. These differences persisted after adjusting for sociodemographic, behavioral, provider, and health system-level characteristics.
Families of CMC may experience less SDM for a number of reasons. Lower rates of SDM may be explained in part by multiple outpatient subspecialty visits and hospitalizations that often give priority to urgent, provider-led decisions over collaborative, long-term planning. Frequent encounters with different subspecialists and different health systems may make it difficult to align care decisions for CMC. SDM particularly around future-oriented planning is difficult in the context of clinical uncertainty and social complexity, which are both common among CMC. Although SDM has demonstrated promising positive effects on care quality and reduced health care redundancy, few interventions exist to help support patient and provider discussions about these areas of clinical uncertainty. 7, 38 Many decision aids in pediatrics focus on treatment adherence rather than clinical decisions with no clear best option. CMC also experience greater unmet health needs, which may result in parents who are more dissatisfied or disillusioned with the health care system and, therefore, less likely to engage in SDM. 19 CMC account for a disproportionate amount of hospitalizations, whereas most SDM interventions have been centered in the outpatient environment. 39, 40 Provider time constraints and a system structured for episodic care may amplify the lack of SDM for CMC by perpetuating acute care management with an episodic approach rather than an approach that contextualizes acute care decisions within a child's longitudinal, future-minded care plan, as desired by parents of CMC. 38 We also found disproportionately lower SDM rates for CMC with asthma. One hypothesis for this finding may be the focused efforts to improve quality of care for noncomplex CSHCN with asthma, whose medical homes typically reside in primary care or a single subspecialist, compared with CMC with asthma, who may rotate through multiple subspecialists without a clear primary care provider. 10, 12, 41, 42 In contrast, parents of CMC with seizure disorder reported similar rates of SDM as parents of noncomplex CSHCN with seizure disorder. This finding was contrary to our a priori hypothesis, based on high hospital resource use among CMC with seizure disorder, that CMC with seizure disorder would have lower rates of SDM. 19 Our findings may be different than our hypothesis owing to the relative heterogeneity of seizure disorders. The many causes of seizures (genetic vs febrile) and varied seizure morphologies (absence vs refractory epilepsy) may result in varied severity of seizures and overall health that are not discerned in this survey. Alternatively, all children with a persistent seizure disorder are cared for by a neurologist, and having a consistent provider to manage a single disease may enable more consistent use of standardized approaches in decision making, unlike a child with asthma, who may be cared for by a primary care provider, pulmonologist, allergist, or complex care specialist.
These findings build on prior studies that suggest CMC have increased care needs yet receive poorer quality care. 14 Results are weighted based on standard methods for the NS-CSHCN to reflect national estimates of the US population. 26 All data represent the % of children in the group with that characteristic (ie, "column %") unless otherwise noted. *All comparisons by the Student t test for continuous data and by Rao-Scott c 2 test for categorical data: † P < .001; ‡ P < .05. §Percentages of diagnoses will add up to more than 100% because patients may have more than 1 diagnosis. ‖Behavioral comorbidity defined as having 1 or more of Attention Deficit Hyperactivity Disorder (ADHD), depression, anxiety, behavioral disorder (ie, oppositional defiant disorder).
¶FCC: "usually" or "always" responses to all 5 descriptions of the child's medical provider: (1) spends enough time with them, (2) listens carefully, (3) is sensitive to the family culture/values, (4) provides enough information, and (5) makes the family feel like partners.
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#PCMH: "usually" or "always" responses to all 5 of the following: (1) having a usual source of care, (2) having a personal doctor or nurse, (3) obtaining all needed referrals for specialty care, (4) receiving help in coordinating health-related care, and (5) receiving FCC.
prolonging visit duration. 7, 24, 43 Most prior work on SDM has focused on single disease or procedure-specific decision aids and may not take into account the heterogeneity of medical illnesses seen in CMC. 44, 45 The development of SDM interventions aimed at acute care management of CMC that ensure greater continuity of treatment plans during acute care encounters should be further explored. For children with asthma, there are established processes around self-management, including the asthma action plan, to facilitate SDM. 44, 45 Similarly, improving SDM for CMC may require greater focus on contingency plans for high-risk situations, such as hospital discharge and health emergencies. 46 There are several important limitations to this study. The first is in the use of survey data based on parent self-report. Recall bias may affect the accuracy of information captured in self-report of child health use and diagnoses, which may be reflected in the high prevalence of reported Attention Deficit Hyperactivity Disorder. This could result in a distortion of the associations of complexity and SDM. The survey data also do not include child-reported SDM, an essential consideration, particularly for adolescents with special health care needs, although adolescents accounted for a small portion of the surveyed population. Sampling bias may have produced higher response rates from parents who had more positive experiences with the health care system, which may attribute to the overall high rates of SDM in the study population. Measurement bias may affect the definition of SDM, which relies on parent report of overall decision making rather than of specific encounters. Some aspects of clinical care that affect SDM such as self-efficacy, decision follow-up, and provider preferences and recommendations were not measured, which may reflect an overall lack of a consensus definition of SDM that hinders the creation of reliable, valid measures. Measurement bias may also apply to our definition of CMC; for instance, technology-assisted care is not captured in this version of the survey. Additionally, we were unable to assess geographic factors, such as rural residence, which may affect SDM. The cross-sectional nature of the survey data also limits any ability to draw causal inference between SDM and patient complexity.
The observation of lower rates of SDM among CMC is concerning because families of CMC often face clinical uncertainty, and SDM is an evidence-based tool for addressing medical treatment options with no clear best option. SDM remains an important component of quality care guidelines for CMC, including effective care coordination and goalcentered care plans. Future studies that explore SDM in CMC subgroups such as CMC with asthma may help to identify unique barriers faced by CMC that result in low SDM in spite of existing efficacious SDM interventions in asthma care. Our findings also suggest a need for future studies to explore family Figure. Unadjusted and adjusted* OR for achieving SDM based on sentinel diagnoses compared with noncomplex children with asthma (weighted). ODx , other diagnoses. *Model 5 is adjusted for age, sex, ethnicity, income, insurance, language, education, single mother, behavioral, FCC, and PCMH.
preferences for SDM and to identify the circumstances under which increased SDM may be associated with improved health outcomes for CMC. ■ 
